This PDF file includes: H-NMR before (spectrum 1, red) and after (spectrum 2, green) 24-hour co-oxidation reaction. Fig. S6 . Mass spectra of reaction products in deuterated EB experiments. Fig. S7 . Comparison of initial conversions of 4-methyl anisole initiated using Au + cC8═OOH-100, with cC8═OOH removed. Fig. S8 . Reaction mechanism of simultaneous C8═ and EB oxidation after initiation by Au n . Table S1 . Parameters of various DMPO radical adducts, with previously reported hyperfine couplings. Table S2 . Initial reaction rates. Red data points: no Co/ZSM-5 and blue data points: 32 mg Co/ZSM-5 added. Results from several different runs in the presence of Co/ZSM-5 indicated that only about 25% of TBHP was consumed when EB conversion leveled off. This corresponded to an average chain length of around 1.
Fig. S3. Effect of Aun concentration on EB oxidation.
Reaction conditions: 5 mL EB, total volume 11 mL. Run A: 5 mL Au-cC8=OOH-62, 1 mL dodecane, 2 mmol PPh3. Run B: 2 ml AucC8=OOH-62, 1.85 mL dodecane, 0.8 mmol PPh3 and 1.15 mL C8=.
Fig. S4. CW X-band EPR spectra of reaction-generated DMPO radical adducts.
Experimental spectra heights scaled to unity. Simulation (red solid line) of top experimental spectrum S4-1 (1 mL cC8=OOH-50 + 23 µL DMPO) is comprised of the three distinct simulations A, B, and C shown beneath (red dotted lines). Individual simulation components are scaled to relative contribution intensity for the summed simulation (note: the height of the most intense simulation, A, is scaled down 1.5-fold for ease of comparison). Simulation of the middle spectrum S4-2 (0.5 mL cC8=OOH-50 + 0.5 mL EB + 23 µL DMPO) is comprised of the three distinct simulations A', B, and C (note: the height of the most intense simulation, A', is scaled down 1.5-fold for ease of comparison). Consistent with the generated radicals being related to COE/EB reaction, no radicals are observed when decane and acetone are present instead of COE and EB (bottom spectrum S4-3). Conditions: 9.135 GHz microwave frequency, 1 min scan rate, 300 ms time constant, 1 G modulation amplitude, room temperature, at least 5 scans. Table S2 . Initial reaction rates.
a Total initial moles of cC8=, including unreacted cC8= present in the added cC8=OOH-F60. b 1.5 mL cC8=OOH-60, total volume=11 mL (cC8= +EB + decane). c 2 mL cC8=OOH-50, total volume= 11 mL (cC8= +EB + decane). 
